Effects of halothane, isoflurane and enflurane on isolated rat heart muscle.
Since the effects in the intact organism are complicated by central as well as peripheral effects, we compared the direct cardiac effects of three commonly used inhalational anaesthetics--halothane, isoflurane and enflurane--on isolated heart muscle. Concentration-response curves for inotropic, chronotropic and ventricular automaticity effects of halothane, isoflurane and enflurane (0.1-2% v/v) on electrically stimulated left atria, right atria and right ventricles of the rat were obtained. All three inhalational anaesthetics significantly decreased contractile force; the inhibitory concentration 50 (IC50) of enflurane was 0.55 +/- 0.06% v/v, significantly lower than halothane (0.96 +/- 0.08% v/v) and isoflurane (0.67 +/- 0.05% v/v). Similar results were obtained on atrial nomotopic rate. Halothane, isoflurane and enflurane produced negative chronotropic effects in this preparation. On the other hand, halothane and isoflurane significantly reduced the ventricular ectopic automaticity. However enflurane (0.3, 0.5, 1% v/v) increased ventricular rate. There were statistically significant differences between the IC50 values of atrial and ventricular rate for halothane and isoflurane. These results indicate: (a) direct negative inotropic and chronotropic effects for the three inhalational anaesthetics tested; (b) anti-dysrhythmic actions for halothane and isoflurane; and (c) dysrhythmogenic effects of enflurane.